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ABSTRACT
Introduction: Interleukin-17 inhibitors are the
newest class of monoclonal antibodies
approved by the US Food and Drug
Administration for the treatment of psoriasis.
Preclinical and Phase II studies of ixekizumab, a
high-affinity anti-IL-17A monoclonal antibody,
have proved promising.
Methods: We conducted an extensive literature
search using the PubMed database to assess the
efficacy and safety profile of ixekizumab. The
search included the following key words:
‘‘psoriasis’’ and ‘‘IL-17’’ or ‘‘ixekizumab.’’ We
also reviewed citations within articles to
identify relevant sources.
Results: By week 12, the percentage of patients
achieving a 75% improvement from baseline
Psoriasis Area and Severity Index (PASI 75) was
comparable among the three Phase III trials
(UNCOVER-1, 89%; UNCOVER-2, 90%;
UNCOVER-3, 87%). Ixekizumab continued to
be efficacious through 60 weeks of treatment.
The safety profile of ixekizumab was favorable;
the most frequently reported adverse events
consisted of nasopharyngitis, upper respiratory
tract infection, injection-site reaction, and
headache.
Conclusion: Overall, ixekizumab demonstrated
rapid clinical improvement and favorable
short-term safety profile in Phase III trials. The
results support ixekizumab as an effective
therapeutic option for patients with
moderate-to-severe plaque-type psoriasis.
Electronic supplementary material The online
version of this article (doi:10.1007/s13555-016-0102-0)
contains supplementary material, which is available to
authorized users.
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INTRODUCTION
Psoriasis is a common chronic inflammatory
skin condition that affects 3–4% of the adult
US population [1]. Surveys have shown that
despite the availability of topical, oral, and
systemic treatments, a substantial portion of
patients with psoriasis remain undertreated
relative to the severity of their disease,
leading to high dissatisfaction rates [2].
Untreated psoriasis is associated with severe
impairment in social, occupational, and overall
well-being, with physical and emotional
impact that increases with disease severity [2,
3]. Thus, new therapies with enhanced
long-term efficacy and safety are needed by
dermatologists for the treatment of
moderate-to-severe psoriasis.
Ixekizumab is currently one of three biologic
agents (along with secukinumab and
brodalumab) that target the interleukin (IL)-17
cytokine pathway. IL-17 is a proinflammatory
cytokine produced primarily by type 17 helper
(TH17) T cells [4]. Specifically, IL-17A, one of
the 6 homodimers of IL-17, is considered the
most potent isoform in psoriasis development
[5, 6] and exerts its effect by binding the IL-17
receptor subunit A (IL-17RA) [7]. Ixekizumab is
a humanized monoclonal immunoglobulin G
(IgG) 4 antibody that acts by specifically
binding to and inhibiting IL-17A, thus
inhibiting the inflammatory changes
culminating in psoriasis. IL-17 contributes a
role in the activation and recruitment of
neutrophils, the blockade of neutrophil
apoptosis, and the stimulation of psoriasis
angiogenesis [6, 8–10]. Evidence of elevated
levels of IL-17 in psoriatic lesions and in the
serum of patients with psoriasis further support
the role of IL-17 in the pathophysiology of
psoriasis [11–15].
In the following article, we review the results
of the pivotal Phase III trials regarding the
efficacy and safety of ixekizumab in patients
with moderate-to-severe plaque psoriasis. The
co-primary endpoints examined include at least
a 75% reduction in psoriasis area and severity
index (PASI 75) and static physician global
assessment (sPGA) of 0 (clear) or 1
(almost-clear) on a 5-point scale by week 12 of
treatment. sPGA is a tool used by clinicians to
document their impression of disease severity,
with scores ranging from 0 (clear) to 4 (severe
disease). We also examined the long-term
efficacy, up to 60 weeks, in the clinical trials
that have been completed to date.
METHODS
We reviewed the published results of the Phase
III clinical trials for ixekizumab to determine
the percentage of patients with psoriasis who
had a positive response to the therapy. To
identify all the studies that addressed
ixekizumab, we performed an English
language literature search from January 2003
to September 2015 using PubMed with any of
the following key words: ‘‘ixekizumab’’ and
‘‘psoriasis’’ or ‘‘IL-17’’ and ‘‘psoriasis’’. We also
reviewed citations within articles to identify
relevant resources and examined recent
dermatologic posters for preliminary data as
well. Pooled measures of efficacy and incidence
of adverse events for each medication were
calculated by tabulating values from
independently conducted studies.
This article is based on previously conducted
studies and does not involve any new studies of
26 Dermatol Ther (Heidelb) (2016) 6:25–37
human or animal subjects performed by any of
the authors.
RESULTS
Three major Phase III clinical trials,
UNCOVER-1, UNCOVER-2, and UNCOVER-3
(ClinicalTrials.gov identifiers: NCT01474512,
NCT01597245, and NCT01646177,
respectively) were conducted to evaluate
efficacy and safety of different dosing
frequencies of ixekizumab compared to
placebo [16, 17]. UNCOVER-2 and
UNCOVER-3 also compared ixekizumab to
etanercept. The comparisons in baseline
demographics are shown in Table 1, while the
results from each of these trials are displayed in
Table 2. The differences between the endpoints
at week 12 are recorded in Table 3.
UNCOVER-1
Study Design
This was a prospective, double-blind,
multicenter trial that consisted of 1296
patients randomly distributed in a 1:1:1 ratio
to receive 80 mg ixekizumab every 2 weeks
(Q2W), 80 mg ixekizumab every 4 weeks
(Q4W), or placebo, respectively [16]. Patients
in the ixekizumab groups received a 160 mg
starting dose followed by 80 mg Q2W or Q4W.
All patients were given two subcutaneous
injections (ixekizumab or placebo) at week 0
and one subcutaneous injection (ixekizumab or
placebo) at week 2, 4, 6, 8, and 10. The study
incorporated the co-primary endpoints of PASI
75 and sPGA 0 or 1 at week 12. PASI 90 and PASI
100 were included as secondary endpoints in
the study. At 12 weeks, patients who responded
to ixekizumab treatment (identified as sPGA 0/1
at week 12) were re-randomized to receive
placebo, ixekizumab 80 mg Q4W, or
ixekizumab 80 mg every 12 weeks and
followed for an additional 48 weeks.
Efficacy
By week 12, the trial demonstrated statistically
significant superiority of ixekizumab 80 mg
Q2W and ixekizumab 80 mg Q4W over
placebo. The proportion of patients achieving
PASI 75 was 89.1% and 82.6% for ixekizumab
Q2W and Q4W, respectively, compared to 3.9%
in those who took placebo (P\0.001 compared
to placebo). The percentage achieving sPGA 0 or
1 was 81.8% and 76.4% for ixekizumab Q2W
and Q4W, respectively, compared to 3.2% in
those who took placebo (P\0.001 compared to
placebo). Both dosage regimens of ixekizumab
were similarly statistically superior to placebo in
terms of PASI 90 and PASI 100 (P\0.001
compared to placebo; Table 2). The extended
data from UNCOVER-1 revealed that this trend
in results was maintained through 60 weeks
with 72.9% of ixekizumab-treated responders
maintaining sPGA 0/1, 77.7% maintaining or
achieving PASI 75, and 52.0% maintaining or
achieving PASI 100.
Adverse Events
At 12 weeks, a greater proportion of patients
receiving ixekizumab 80 mg Q2W and 80 mg
Q4W experienced adverse events (59.4% and
61.1%, respectively) or infections (28.6% and
29.6%, respectively), compared to placebo
(adverse events: 48.7%, infections: 24.6%). The
most common adverse events were
nasopharyngitis and injection-site reaction.
Most adverse events brought on by treatment
were mild or moderate in severity with most
patients continuing treatment with
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ixekizumab. The proportions of patients with a
Candida infection at 12 weeks were 0.9% and
0.6% for ixekizumab Q2W and ixekizumab
Q4W, respectively, compared to 0.5% for
placebo. The rates of serious adverse events at
12 weeks were 1.4%, 2.8%, and 1.2% for
patients on ixekizumab Q2W, ixekizumab
Q4W, or placebo, respectively. However, this
data set should be interpreted with caution as
results are preliminary and have not yet been
peer reviewed. Additionally, comparisons in
adverse events are not statistically significant,
as the studies are powered to detect differences
in efficacy rather than rates of adverse events.
UNCOVER-2
Study Design
This was a prospective, double-blind,
multicenter study that consisted of 1224
patients randomly distributed in a 2:2:2:1 ratio
to receive 80 mg ixekizumab Q2W, 80 mg
ixekizumab Q4W, etanercept 50 mg twice
Table 2 Primary and secondary endpoints at week 12 for ixekizumab compared to placebo and etanercept
End point Study Ixekizumab Q2W Ixekizumab Q4W Placebo Etanercept 50 mg
PASI 75 UNCOVER-1 89.1% (386/433)a 82.6% (357/432)a 3.9% (17/431) –
UNCOVER-2 89.7% (315/351)b,c 77.5% (269/347)b,c 2.4% (4/168) 41.6% (149/358)c
UNCOVER-3 87.3% (336/385)b,c 84.2% (325/386)b,c 7.3% (14/193) 53.4% (204/382)c
PASI 90 UNCOVER-1 70.9% (307/433)a 64.6% (279/432)a 0.5% (2/431) –
UNCOVER-2 70.7% (248/351)b,c 59.7% (207/347)b,c 0.6% (1/168) 18.7% (67/358)c
UNCOVER-3 68.1% (262/385)b,c 65.3% (252/386)b,c 3.1% (6/193) 25.7% (98/382)c
PASI 100 UNCOVER-1 35.3% (153/433)a 33.6% (145/432)a 0.0% (0/431) –
UNCOVER-2 40.5% (142/351)b,c 30.8%b,c (107/347)b,c 0.6% (1/168) 5.3% (19/358)c
UNCOVER-3 37.7% (145/385)b,c 35.0%b,c (135/386)b,c 0.0% (0/193) 7.3%c (28/382)c
sPGA 0/1 UNCOVER-1 81.8% (354/433)a 76.4% (330/432)a 3.2% (14/431) –
UNCOVER-2 83.2% (292/351)b,c 72.9% (253/347)b,c 2.4% (4/168) 36.0% (129/358)c
UNCOVER-3 80.5% (310/385)b,c 75.4% (291/386)b,c 6.7% (13/193) 41.6% (159/382)c
DLQI 0/1 UNCOVER-1 – – – –
UNCOVER-2 64.1% (225/351)b,c 59.9% (208/347)b,c 6.0% (10/168) 33.8% (121/358)c
UNCOVER-3 64.7% (249/385)b,c 63.7% (246/386)b,c 7.8% (15/193) 43.7% (167/382)c
Disclaimer: These data were tabulated from independent studies that were not conducted in a head-to-head manner
DLQI dermatology life quality index, PASI psoriasis area and severity index, Q2W every 2 weeks, Q4W every 4 weeks, sPGA
static physician global assessment
a P\0.001 for the comparison with placebo
b P\0.0001 for the comparison with etanercept
c P\0.0001 for the comparison with placebo
d P = 0.0082 for the comparison of etanercept with placebo
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weekly, or placebo, respectively [17]. As in
UNCOVER-1, patients in the ixekizumab
groups received a 160 mg starting dose
followed by 80 mg dosing Q2W or Q4W.
Those receiving etanercept or placebo for
etanercept were given twice weekly
subcutaneous injections from 0 to 11 weeks,
while those given ixekizumab or placebo for
ixekizumab were administered two
subcutaneous injections at week 0 (for the
starting dose) and one subcutaneous injection
at week 2, 4, 6, 8, and 10. The trial incorporated
the co-primary endpoints of PASI 75 and sPGA 0
or 1 at week 12. PASI 90, PASI 100, itch numeric
rating scale, and Dermatology Life Quality
Index (DLQI) were included as secondary
endpoints in the study.
Efficacy
At 12 weeks, the study demonstrated
statistically significant superiority of
ixekizumab 80 mg Q2W and ixekizumab
80 mg Q4W over placebo. The proportion of
patients achieving PASI 75 was 89.7% and
77.5% for ixekizumab Q2W and Q4W,




















PASI 75 UNCOVER-1 – – – – –
UNCOVER-2 87.4 (82.9–91.8) 48.1 (41.2–55.0) 75.1 (69.5–80.8) 35.9 (28.2–43.6) 39.2 (32.8–45.6)
UNCOVER-3 80.0 (74.4–85.7) 33.9 (27.0–40.7) 76.9 (71.0–82.8) 30.8 (23.7–37.9) 46.1 (39.1–53.2)
PASI 90 UNCOVER-1 – – – – –
UNCOVER-2 70.1 (64.5–75.7) 51.9 (44.8–59.1) 59.1 (53.0–65.1) 40.9 (33.4–48.4) 18.1 (13.3–22.9)
UNCOVER-3 64.9 (58.9–71.0) 42.4 (35.1–49.7) 62.2 (56.1–68.3) 39.6 (32.2–47.0) 22.5 (16.8–28.3)
PASI 100 UNCOVER-1 – – – – –
UNCOVER-2 39.9 (33.8–45.9) 35.1 (28.7–41.6) 30.2 (24.5–36.0) 25.5 (19.4–31.7) 4.7 (1.7–7.7)
UNCOVER-3 37.7 (32.1–43.2) 30.3 (24.0–36.6) 35.0 (29.5–40.4) 27.6 (21.4–33.9) 7.3 (4.3–10.3)
sPGA 0/1 UNCOVER-1 – – – – –
UNCOVER-2 80.8 (75.6–86.0) 47.2 (39.9–54.4) 70.5 (64.6–76.5) 36.9 (29.1–44.7) 33.7 (27.4–39.9)
UNCOVER-3 73.8 (67.7–79.9) 38.9 (31.7–46.1) 68.7 (62.3–75.0) 33.8 (26.3–41.3) 34.9 (27.9–41.8)
DLQI 0/1 UNCOVER-1 – – – – –
UNCOVER-2 58.2 (51.1–65.2) 30.3 (22.3–38.3) 54.0 (46.8–61.2) 26.1 (18.0–34.3) 27.8 (20.9–34.8)
UNCOVER-3 56.9 (49.9–63.9) 21.0 (13.1–28.8) 56.0 (49.0–62.9) 20.0 (12.1–27.9) 35.9 (28.8–43.1)
Disclaimer: These data were tabulated from independent studies that were not conducted in a head-to-head manner
CI conﬁdence interval, DLQI dermatology life quality index, PASI psoriasis area and severity index, Q2W every 2 weeks,
Q4W every 4 weeks, sPGA static physician global assessment
a 97.5% CI
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respectively, compared to 2.4% in those who
took placebo (P\0.0001 compared to placebo).
The percentage achieving sPGA 0 or 1 was
83.2% and 72.9% for ixekizumab Q2W and
Q4W, respectively, compared to 2.4% in those
who took placebo (P\0.0001 compared to
placebo). Both dosage regimens of ixekizumab
were similarly statistically superior to placebo in
terms of PASI 90, PASI 100, and DLQI
(P\0.0001 compared to placebo; Table 2). In
comparison to etanercept 50 mg twice weekly,
ixekizumab 80 mg Q2W and Q4W were shown
to be statistically superior in terms of
proportion of patients reaching PASI 75 and
sPGA 0 or 1 at week 12 (P\0.0001 compared to
etanercept).
Adverse Events
At 12 weeks, a greater proportion of patients
receiving ixekizumab 80 mg Q2W and 80 mg
Q4W experienced treatment emergent adverse
events (61.7% and 58.8%, respectively) or
infections (29.7% and 28.8%, respectively),
compared to placebo (adverse events: 53.3%,
infections: 27.5%). The most common adverse
events were nasopharyngitis, injection-site
reaction, and headache. Most adverse events
brought on by treatment were mild or moderate
in severity with most patients continuing
treatment with ixekizumab. The proportions
of patients with a Candida infection at 12 weeks
were 1.5% and 0.3% for ixekizumab Q2W and
ixekizumab Q4W, respectively, compared to
0.6% for placebo. All Candida infections were
mild to moderate in intensity and resolved
without discontinuation of treatment. The rates
of serious adverse events at 12 weeks were 1.4%,
2.3%, and 1.2% for patients on ixekizumab
Q2W, ixekizumab Q4W, or placebo,
respectively. At 12 weeks, neutropenia was
reported in 8.6% of patients taking ixekizumab
Q2W and 7.6% of patients taking ixekizumab
Q4W, compared to 4.8% of patients taking
placebo. Cases of neutropenia were mild and
transient, without associated infections. It is
important to note that comparisons in adverse
events are not statistically significant, as the
studies are powered to detect differences in
efficacy rather than rates of adverse events.
UNCOVER-3
Study Design
This study employed the same design method
as UNCOVER-2, with a trial that consisted of
1346 patients randomly distributed in a 2:2:2:1
ratio for 80 mg ixekizumab Q2W, 80 mg
ixekizumab Q4W, etanercept 50 mg twice
weekly, or placebo, respectively [17]. Like the
previous UNCOVER trials, patients in the
ixekizumab groups received a 160 mg starting
dose followed by 80 mg dosing Q2W or Q4W.
Those receiving etanercept or placebo for
etanercept were given twice weekly
subcutaneous injections from 0 to 11 weeks,
while those given ixekizumab or placebo for
ixekizumab were administered two
subcutaneous injections at week 0 (for the
starting dose) and one subcutaneous injection
at week 2, 4, 6, 8, and 10. The study
incorporated the same co-primary and
secondary endpoints as UNCOVER-2.
Efficacy
Like the previous trials, UNCOVER-3 also
showed statistically significant superiority of
ixekizumab 80 mg Q2W and ixekizumab 80 mg
Q4W over placebo. The proportion of patients
reaching PASI 75 was 87.3% and 84.2% for
ixekizumab Q2W and Q4W, respectively,
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compared to 7.3% in those who took placebo
(P\0.0001 compared to placebo). The
percentage achieving sPGA 0 or 1 was 80.5%
and 75.4% for ixekizumab Q2W and Q4W,
respectively, compared to 6.7% in those who
took placebo (P\0.0001 compared to placebo).
Both ixekizumab regimens were similarly
statistically superior to placebo in terms of
PASI 90, PASI 100, and DLQI (P\0.0001
compared to placebo; Table 2). As in
UNCOVER-2 ixekizumab 80 mg Q2W and
Q4W were shown to be statistically superior to
etanercept 50 mg twice weekly, in terms of
proportion of patients reaching PASI 75 and
sPGA 0 or 1 at week 12 (P\0.0001 compared to
etanercept).
Adverse Events
By 12 weeks, a greater proportion of patients
receiving ixekizumab 80 mg Q2W and 80 mg
Q4W experienced treatment emergent adverse
events (53.4% and 56.3%, respectively) or
infections (21.4% and 23.0%, respectively),
compared to placebo (adverse events: 36.3%,
infections: 14.0%). The most common adverse
events were nasopharyngitis, injection-site
reaction, upper respiratory tract infection, and
headache. Most adverse events brought on by
treatment were mild or moderate in severity
with most patients continuing treatment with
ixekizumab. The proportions of patients with
Candida infection at 12 weeks were 1.8% and
0.8% for ixekizumab Q2W and ixekizumab
Q4W, respectively, compared to 0.5% for
placebo. All Candida infections were mild to
moderate in intensity and resolved without
discontinuation of treatment. The rates of
serious adverse events at 12 weeks were 2.3,
1.6, and 2.6% for patients on ixekizumab Q2W,
ixekizumab Q4W, or placebo, respectively. At
12 weeks, neutropenia was reported in 8.9% of
patients taking ixekizumab Q2W and 9.5% of
patients taking ixekizumab Q4W, compared to
1.0% of patients taking placebo. Cases of
neutropenia were mild and transient, without
associated infections. Important to note,
comparisons in adverse events are not
statistically significant, as the studies are
powered to detect differences in efficacy rather
than rates of adverse events.
POOLED RESULTS
Efficacy
By week 12, each of the three studies
demonstrated statistically significant
superiority of ixekizumab 80 mg dosed Q2W
and ixekizumab 80 mg dosed Q4W over
placebo (P\0.001 for all groups compared to
placebo). Within these studies, the pooled
proportion of patients reaching PASI 75 was
88.7% and 81.6% for ixekizumab 80 mg Q2W
and ixekizumab 80 mg Q4W, respectively,
compared to 4.4% in those who took placebo
(Fig. 1). The pooled percentages of patients
achieving sPGA 0 or 1 were 81.8% and 75.0%
for ixekizumab 80 mg Q2W and ixekizumab
80 mg Q4W, respectively, compared to 3.9% in
those who took placebo. Ixekizumab was
similarly superior to placebo in terms of PASI
90 and PASI 100 (Fig. 1).
Adverse Events
The pooled proportion of patients who
experienced adverse events at 12 weeks in the
three studies comparing ixekizumab to placebo
was 54.8% among patients taking ixekizumab
80 mg Q2W, 58.8% among patients taking
ixekizumab 80 mg Q4W, and 46.8% among
patients on placebo. The pooled proportion of
patients experiencing a general infection or
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specifically a Candida infection was 26.9% and
1.4% for those on ixekizumab Q2W,
respectively, and 27.5% and 0.6% for those on
ixekizumab Q4W, respectively. Of patients on
placebo, 22.8% experienced a general infection
and 0.5% a Candida infection. For the
UNCOVER-2 and UNCOVER-3 trials, the
pooled proportion of patients who experienced
neutropenia were 8.8% and 8.5% for ixekizumab
80 mg Q2W and ixekizumab 80mg Q4W,
respectively, compared to 2.8% for placebo.
DISCUSSION
The results of Phase III clinical trials reinforce
the theory that ixekizumab is an effective agent
in the treatment of plaque-type psoriasis. At
week 12, the proportion of patients achieving
PASI 75 or sPGA scores of 0 or 1 was comparable
between each respective dosage among the
three trials and far superior to the portion of
patients that received placebo (Table 1; Fig. 1).
The extended data from UNCOVER-1 suggest
that the trend of positive results was maintained
through 60 weeks of treatment. In UNCOVER-2
and UNCOVER-3, ixekizumab 80 mg Q2W and
80 mg Q4W were found to perform significantly
better than etanercept 50 mg twice weekly, a
contemporary biologic agent currently
approved by the US Food and Drug
Administration (FDA) for the treatment of
moderate-to-severe plaque psoriasis., The
superiority of ixekizumab is most pronounced
in terms of the proportion of patients who
achieve PASI 90 and PASI 100 (Table 1). This is
significant because these efficacy endpoints are
more substantial than PASI 75 from a patient
perspective, as demonstrated by a study finding
that patients who achieve PASI 90 or PASI 100
experience greater improvement in quality of
life than PASI 75 responders [18]. The
availability of this novel, highly efficacious
Fig. 1 Percentage of patients achieving PASI 75, PASI 90,
PASI 100, and sPGA 0 or 1 at the most efﬁcacious Phase
III dosage for each drug, week 12. Disclaimer: Data were
tabulated from independent studies that were not
conducted in a head-to-head manner. PASI psoriasis area
and severity index, Q2W every 2 weeks, Q4W every
4 weeks, sPGA static physician global assessment
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class of biologic medication offers new hope for
patients whose psoriasis remains recalcitrant to
the older biologic agents.
Within the context of these Phase III trials of
ixekizumab, the most common adverse events
included nasopharyngitis, upper respiratory
tract infection, injection-site reaction, and
headache. Most adverse events were mild or
moderate in severity. A small portion of patients
(less than 9%) experienced low-grade
neutropenia while on ixekizumab 80 mg Q2W
or ixekizumab 80 mg Q4W, though the cases
were transient and without associated
infections. Based on findings in patients with
genetic IL-17 immunity deficiencies, anti-IL-17
agents may theoretically increase the risk for
mucocutaneous candidiasis infection [19, 20].
In the trials reviewed here, mild and moderate
Candida infections were more frequent among
patients taking ixekizumab than placebo.
However, all Candida infections were mild to
moderate in intensity and resolved without
discontinuation of treatment.
There are currently three IL-17 pathway
inhibitors that have completed Phase III
testing: secukinumab, brodalumab, and
ixekizumab. There are several differences
among these drugs with potential clinical
implications. With regards to frequency of
injections, ixekizumab provides a more
favorable option with only 4 syringes applied
by the end of the first month for the 80 mg
Q2W regimen, compared to secukinumab that
requires 10 syringes applied by the end of the
first month for the 300 mg regimen (both
dosing regimens are the highest for the
respective drug). With regards to brodalumab,
the number of syringes involves in the first
4 weeks is similar to ixekizumab in that only
four injections of single syringes are needed.
However, in the maintenance phase, which can
go on for years, brodalumab is unique in that its
most efficacious dosage requires every other
week injection, as opposed to secukinumab and
ixekizumab, both of which only require
monthly maintenance injections.
Secukinumab, currently the only agent
among the three that is FDA approved, and
brodalumab are fully human monoclonal
antibodies, whereas ixekizumab is a humanized
antibody. This difference may affect
immunologic reactivity, as fully human
antibodies are theorized to result in a smaller
degree of immunogenicity relative to humanized
antibodies [21]. Clinically, a higher degree of
immunogenicity may result in long-term loss of
efficacy secondary to antibody production
against the drug [22]. However, studies have
found similar immunogenicity among high
scoring humanized antibodies, such as
ixekizumab, and fully human antibodies [21,
23]. A high scoring humanized antibody is an
antibody that contains nonhuman regions, yet
still acts almost identically to a fully human
antibody in studies. Furthermore, ixekizumab is
an IgG4 isotype, a bispecific molecule in vivo
that would have the potential for drug reactions.
However, ixekizumab has been shown to be
functionally monovalent, meaning that it does
not have the same potential for drug reactions as
other IgG4 isotypes [24]. Finally, ixekizumab and
secukinumab are antibodies against IL-17A,
whereas brodalumab is an antibody that targets
the IL-17 receptor, thus antagonizing all IL-17
subtypes. Thus far, there have been no
head-to-head comparisons of these drugs to
directly verify efficacy and safety of one agent
over the other.
In addition to treating the cutaneous
symptoms of psoriasis, ixekizumab as an IL-17
pathway inhibitor may provide additional
systemic benefits. Between 5% and 30% of
patients with psoriasis suffer from
concomitant psoriatic arthritis, a progressive
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and irreversible condition that merits systemic
therapy [25, 26]. Increased levels of IL-17 and
IL-17 receptor are present in the synoviocytes
and synovial fluid of psoriatic arthritis patients
compared to those of patients with
osteoarthritis [27, 28]. Accordingly, a Phase III
clinical trial demonstrated that ixekizumab was
statistically superior to placebo in the treatment
of patients with active psoriatic arthritis at
24 weeks, as measured by the proportion of
patients achieving an American College of
Rheumatology 20% improvement response
(ACR20) [29]. Recent epidemiologic studies
also suggest that treating the systemic
inflammatory state associated with psoriasis
leads to a reduction of cardiovascular events
such as myocardial infarction and stroke [30].
On a molecular level, elevated levels of IL-17
have been measured in atherosclerotic plaques
[31], which are thought to act in coordination
with other proinflammatory cytokines in
plaque formation [32]. Moreover, elevated
levels of IL-17 are present in patients who
suffer from unstable angina and acute
myocardial infarction [33]. Taken together,
these findings suggest that antagonizing the
IL-17 pathway may serve to alleviate the
symptoms of psoriatic arthritis and reduce the
risk of cardiovascular events in patients with
psoriasis [34].
CONCLUSIONS
Ixekizumab has yielded promising data in terms
of efficacy and safety for the treatment of
chronic plaque psoriasis. Ixekizumab 80 mg
Q2W and ixekizumab 80 mg Q4W have
demonstrated to be more efficacious in terms
of PASI 75, PASI 90, and PASI 100 at week 12 as
compared with etanercept 50 mg twice weekly
or placebo. Further data from open-label
extension studies are necessary to confirm the
favorable efficacy and safety profile of this agent
demonstrated in the Phase III trials.
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